A change of variables formula for mappings in BV is obtained, where the usual jacobian is replaced by the determinant of the approximate differential.
Introduction
In this note, we use a result of Ambrosio [2] to extend to functions of bounded variation a well known change of variables formula for continuous mappings. In recent years, spaces of discontinuous mappings have proven to be useful in modeling deformations (displacements) of continua which exhibit defects and fracture (for example, see [4] , [5] , [7] ). Prom the point of view of analysis, the natural space for the underlying deformation (or displacement) is that of functions of bounded variation, BV. Recently, De Giorgi and Ambrosio [9] proposed a smaller subclass for the study of some material instabilities, namely, the space of special functions of bounded variation, SBV.
Given u € BV(Sl,R N ), the functional gradient Vu is the density of the absolutely continuous part (with respect to iV-dimensional Lebesgue measure C N ) of the distributional derivative Du. Whereas for a piecewise smooth mapping this functional gradient behaves, locally, like a true gradient, in general it may bare no structural resemblance to the classical curl free object. In fact, it has been shown that jump discontinuities may be dense, while Vu may be any integrable tensor field (see [1] ).
Suppose that u € SBV(Q,R N ) denotes the deformation of a body ft. What information about interpenetration of matter can be inferred from either its full derivative or its functional derivative Vu? Suppose that we ignore the values of u at the crack site. Does the determinant of the functional derivative give any insight into this question? On the basis of the previous remarks, one is tempted to say no. However, it is well known that the functional derivative is an approximate differential almost everywhere. Using this fact, together with a Lipschitz approximation result due to Ambrosio [2] , we prove that this information is still contained in the determinant of the functional gradient, as long as one is willing to disregard the behavior of the mapping on a certain null set, which, in particular, encompasses the crack sites (subset of Q on which the mapping u experiences jump discontinuities). (iii) // <j> has a weak differential at C N almost every point of ft, then we say that <j> is weakly differentiate on ft.
Definition 2.2 A function <j>: ft -> R
N is said to satisfy the TV-property if
for every E C ft such that C N (E) = 0.
Next, we introduce the space of functions of bounded variation. Clearly u is uniquely determined on ft \ S(u). 
Let u eBV(Q,R N ) and let

H(x):=M(\\Du\\)(x).
Define We note that Lipschitz functions are weakly differentiable and satisfy the N-property.
Finally, we state and prove a change of variables formula for BV. Roughly speaking, this is a change of variables formula for a mapping in BV away from the crack site, in the unfractured zone. 
Theorem 3.3 Let u € BV(Q,R N ), v € L°°(R N ). Then for any measurable subset A C Q, the function N(u, (E D A)\S(u), •) is measurable in R N , and we have [ vou(x)\detVu\dx= [ v(y)N(u,(EDA)\S(u),y)dy,
